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£U tf — A IUftcDjf At- «t O^ffl^AA^AAA '7 h KowTIIJftv^ al/-V3 

x ah# l t itr ib^*j $ *i ^ a a a -7 h Kmir & %mm&R rimrn o A^mA 

&XA 7 XA. 

buSBAH^J $ tifz^f A A -7 A. 0 X\ huIBA Any 

- ‘it# KMm . m am /iaxsaajte l . m fc $ * v a# & 

KM\ £ hiz%W<D') M- A0ftASS#5A£#\ 3>*V'W\ mfiBXAA '7 h A£<b 

K5H!lA*£ A T\ *11 A0 iA-A[IIftAJ£HA& <fc 0 IcSUit^/fy/A 
A^tr «fc 9 t- Lti J: v> 0 
[0 0 2 3] 

Ki:^-5 A°n A A ACitilf, A fi%> I 

/0-b;H:ovA D D plS«Of 7 7’lt<7) I AO-tr;v/)SBgfi®1f$R, I/Ot4 
A>AAX-|f^ I A0 4r;K7)AA h^A-'lflR, I&f+'UMftA^-tf A A A n v-lffg 
. I /OffitA)^ -tr;WC@B®£*L& 0 tT-AIlIl^<7)1f^AAtL^'tL^LASB 
1*AISAHA&=r >e^-Atc N 

fiSBSB'ltA^w i AAXfifffL &<A>x hSS^fim 
A #hb L x I /0-b;i/A@BSA£ tz*b<OW$L ( TlAOfUtJ Av>A) Kg£ft$ 

( r A X h A -7 h J hvA) tCov^T, RMg I / O -fe ^ ft O 
AAA 7 h coSB^SAA'A < t kitm LTttiAJA&fl 1 
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tuss-9-7"* "j h < t LTHJS&v ^ 

^ u- v 3 > u Htrss-9-r^ y h /> ra he a - c <n> mm <0 &mtb 

n^T 7 y°t, 

mris+i-y^ y h \zm~rh mm&wmm o a*, mmx ? / n a— it 

njif§<7>iifR^fc>'§, huIbaaa y tf 

- * mi® £ ikTB-t £ n 2 (d t , 

HU I E& 5 e £ *i tz U e ■ - * HI j& 4 - ^ tr £ § -t ^ £ HU IE I A O lilt K ESI- * f& 3 
cOjUli;, 

[0 0 2 4 3 

AH0^^HM/)lfyi g Jcov^TmB^-r^o illi, 

^■cii, f7 ahimo i/o i/onit^, 

*OlotLo^o I /Oflltolll&o i / 0-b;H:JtLtf 

* A^O@£fll3 1 , 3 2 , 3 3A I A OlHt £*!!£</> I 

/0t;H:l9/;oTI/0-t ;W7)@e?iJ Adi E?&o Tfxtt “bH/n £ * 

LT&O, £*i£>tf>E*§l3 1, 3 2 , 3 3 -fe;W9 ■? A, f^ If 

^fc&igB&Sr&L-r* Mw^£AALTfEKjii}A1--l> , l e-^@J»2 5 ^«i 
1 6 , ^§4r;l/B 1 7 <b*LTy'* 0 

[0 0 2 5] 

-< vmmmmx'it. mmmmnm. mmmti, 

i^fw, »t£A£Wi-& v 

x\ it 

Jg£d]±£E&>r 
[0 0 2 6] 

m 1 <7)^§-b;^C 1 5 ti, 0 (f /d-;s> 
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@EI&31, 3 2 , 3 3 •?*£<, III 1 tCisv^T, I 

Mf-^3 1 , 32, SS^'lIt^^^x'JTC, 

XH]jf§2 6, 1 7^SetL/:»Mli, H 

@10^'';7 7 (I/0-t;i/) 11, 12, 13 

tcioi/^T, ^777^02 1, 2 2(1, III 9 <b [Wj;(f , ^'-7 > X0 X A -V > UAX 
?m<7)7-7> 1^1^: 

, vsa > X 0 X A ^ > l^ AX 5 <h , / + t A/^X AX h #}<0 X 0 -7 X°X n y x°£- 

looi/o-b^F*ji:ix.fciiStL-C()J:^o i^)^, 2 1, 2 2 fi, '**? 

lffl07'J 7/707 ‘7°£ 

*i4£LTV'& 0 

[0 0 2 7 ] 

^•^^O'fttlOTX^X h CAD (Computer Aided 

Design:ff^tH^SSy|xft) -5> V^>(i E D A (Electronic Design Automa 

tion: w^Sfctt-giMt:) iSlE£tt$rt-*&o-c*«K 1 / 

01riK:o^tp D niiOf7/±t^ (2 0 1) , I 

(2 0 2) , I/0-b;K7)xX hSHHINft (2 0 3) , 15 
ftiffR^trAX./ n A'HffR (2 0 6) , 

0 e-*®g&oit& (2 0 7) *wtife»L^77^iv»t, z.*ib<nyT 

41^11), I/O-telWOSEateS'lltffc, 

0SL, ( n/OffitJ fcv'x) 1 c@S*££*l£ 

fAlfflOif ( rfXh^7hJ tV'?) KOV>T, iiI/0-t^f B 1(T)t7" 

^7 (2 0 4) <h, SPICEf 

<7)«£ll|g&'> * j. U- 9 t, tuSE-9-Xx 7 h Kov'T^'fc < t iE* (R) 
tmm. (C) ^1f$R£#ffiLT*lU£[I]j&A^ A-^lci&llj&A^A-Aa 
L, fufE-AXA 7 h C>IE|liS5S®.D c '^;^'t:'<7)^lf^ii6 0 ^r^uh L, fuffi-A 
7/ 7M:Mt4 @E*Jl«& <9 **, tu SE A 5 / n A - If m lz Mte. ZtLZ 

tulEIE'lt^^fE'lt^tLTv^HufE 1 ; c°-50S§<A|f 
IRK&cfi, iufE-9-X^7 fc?-*IU8§ 

£&7E-f&#l& (2 0 8) £, MBikmZtifc') I 
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( 210 ) tzm*. iusbo 

(2 0 8) fi, y b 

ais&v^ i lx- V 3 LXrnmftmztit^r* y b 

MMWitHidtiL, mmftmztifz-y-r^ y h zmm&nzf 

mm 0 ■&, frtfi 7- 7 / n y - it $g iz mte ztiz tuftffifc <0 ttsiE 

Sri'WeU 

v'(i, tuSfi-9-r^ 7 h m tx\ mm%') t°-?in]ffi£mm-fz 

mmzftdo tit lkk cadges ( da ^ i ) zmj&Tz 

EWS (x>y-7r/^7-nf-V3'/) *$<7) =1 > jl - 7 ±Tmif£ ti 

& zru 7 7 a izj: V) ztiz 0 

[0 0 2 8 ] 

mmm 

$ 6 < > *§&W<D- 

IIMW^^T0B£#bs L'CI£^1‘& 0 0 2(K -7 7°/) 

I£g/)Wt&£^1-0'C&T>o ^HW!)^£:v>TiK 

# I /O-biurt ^4611*^3: tiTio 0 , t-vs'T xf^ffBf tc, 
ztib<D I /0-b;i/£g£g1--2> i g«j@£||K-;wc T 0 

t> K -5> #J& tZti-C^'Z o 

[0 0 2 9 ] 

02 K fy^isao I/OfIit4 Ofcti, I/O-b^itt, 

xtnzys i i k tajjhfy 5 2 fc&igsf 

y 1 2ri*fS!tt<b*LTi5»K m«T- (VDD) 5 3 * (4r 

^) 18, &y\ > K (GND) JfiiT-5 4 ^SIt^GND7'n'7 7 1 9^ 

l£ttG*iT4oO, $()(:, xA hfiJ^0i&£&1-=r--4-- 

4r;u 1 4 T^lx^t GtiTv^ 0 t/K f ';7’li:il, 0 ^£*l&v\ 

(TDI, TMS, TCK, TDO, TRST) , 7*^>;S7t7. 

1ST (SIN, SCK, SOT) I/OWM4 0 <D I/O 

-feA\ MM7'0j y 7 , GND/o j.y f- 

* 1^'7 6^15 
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I't b >tlX ’ V* A > 0 

[0 0 3 0J 

MWftHR-^S C 1 , SC 2, SCN, SMC 2, SFDR, CLKDR, 
MODE (r^ 1) 3 0(1, 4frb\ 1/ 

OM5U 0 ^'y/Ojacfio- OlifcO I /0-fe;Wc£ £7^oTf£(t^*L&^'n 

I/0-t;W7)@£g, 5fmt 

Sfriry-lWcJ; o 

ZtL&o 

[0 0 3 1 3 

h ti^> 0 tf— / IU^(i^ 

If 'srt—9 t. > 

y*-* >✓*-*) CM0S4'/A-^MS*^/- 

KiiLtii^li^'J LA mA^^®rL.IEKj^A (M7>vA 

/<7>A- HsAA- h*Oit (WA Lit) 30 , smsilltfl (tpd)f 

KM Lxmm<D 9 / AAl£(t f, AT is 0 » ffl, ttiAI&OfEtt 

W<DmfflL<D 1 O^ftUV^o 
[0 0 3 23 

0 3(1, 02O3-t-fe;H 4 Aoiio- fc<£><7)|IDT' 
£>& 0 3-t-b;H4AI±, rt^H3J^<7)^4r^ t'fflOy'J T;FAA 

S I Niv'J T^SOUT, RXI\ 

y'JT^BSINtv'JT^BSOUT^U $»bKI/0-fc>W £ 
§-fe;Ui£K*tL-t\ / ny / (2ffl74rir^n*^) SCI, SC 2, ffiJWf 

fSCM2, SB, RB, SCN, Shif t D R (SFDR) , y7^o 

ACLKDR, Updat a D R (UP DR) , T- KffMODE^ffi 

£££A& 0 i^r^lifTCK, TDI, TDO, TMS, TRSK1, l*Jg|$ 

m&<vtxymw®&i o-i<Dm=?K&mzti2>o *sa m2Rx/m3Kis^ 
t, TAhMWm^i*. %<o— S($£1?!|7fLA&/>T'& 0 , 

K5£$*l£ tll«^^ 0 
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[0 0 3 3] 

0 4(4:, m 2 A>AA' s 'y y 7 1 1 <7)f#Jj£<7)— $l£r^A 0A&'S o 
**>V'J*9 1 1 1 A, V^A^IffP I Nt, y'J T^AAIS^B S I 
N t , v 7 h A- 9 A v A * (Shi ft _D R ) ff ^ SFDR, ->7^D'; 
TMf-^C LKDR£AAU '>0 TJWtiAB SOUT£WAA£<> BiABSOU 
T(A -A^-feAOB S I N A#y&£tL£ A. AV^ >A^- AO* 

A /)*§£% AVS'^^(7)TD0B°A^^ttiA$tL^ o ^Jft>7'j7 7'7 
n y -7°0£& 1 1 2 ii, A A C > A <S O A— 7D I N 7r 

OBiA) A-^^D/Mf4§-£>e/)3ZA±AA^'y 

m>7>tl)t77“ , J 7/7 n y * £ AAA'S / n y7S?-C^ JElgBiA 
tfiA Q t , 2ffi(07^t>7Dy7SCR SC 2 A, y'JTMSRSIN 
t , y'JTJFffiM^SOUTh, ’Hry FSfRBt, -ty FSRSB^t 
S>A£]/7A Aa >7 0 y A°7 n y A0S&J: 0 ft Z> 0 ft-fc, |&S[fiIi& 114 ii. A 
A hfjflJ#Plf-S§-£&AS B A SMC 2 £$tj\ fajxJi'SBAl owPA/ SMC 
2 Ah i g h , 7 + t77'Jy A A n y A0^ 112 O-tr y h 5^^- 

S B ^•/StefbLTA^mA^I^S 1 c-ty h A£ftiJiP AfiA «, I&M1S& 1 1 6 A 
, A A hfjflJfPff-^AftAR B t SMC 2 RB#'low7AK SMC 2 

Ah i g h 1 s^OVCD t ^ , 7^t77 , jy7'7Qy A0S& 1 1 2 A> 0 A y h 
RB A-iStMbLTAOtBA^Iroao A'J Ay h A-SfM £^t 7 o 0K1 14, 1 
1 6 5®-?* S E T B A 1 o w U^<)V(D h § BlA^tA* S^ 1 o w <b L„ ^as 

A- SMC 2 A1 o wl^ACA §BiA^A-S£h i g h A^A<BA-S SR7'Jy 
^□y/TKLTUv'o f A, Uli&l 1 5 (i, «T-SCN#77A^7A 
<B 7-ViK?)7Dy7 fs^ CLK^7^^77'J y A -7 n y A0£& 112/7 

? n y ^yfrsA-C A^&A'SMot $*l£ 0 
[0 0 3 4] 

14 A^LAAA^'y 7 TOKj^o^EfBg-^t^HAA'So / — v AftKW A*i r A 
“ TASK'D I N (AAB°AAF?/7AAA^— 30 A, / 4r t > 7 'J y 7’7 n y A0 

S&l 1 2 AT^7 n y ^ff-^-C L K/)3ZA±A'h-^'y yAt'y AR^tt, ^'y7 7 
1 1 3 A5D0UT £: LT*A£A'5lA£&[I]{&ABiA 7^rt>/Uf7 F 
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BftCti (S CN = 1 owMMt #) . ^n-^CLKW, g|j% 1 1 5 [z X o 
X~7 7 7 £/l. 7X77 7 V y 7°7 n y AHSS 1 1 2 <D 7 u y 7M = tCKl±&%£ 
$ 7^rt>7'J yf7U y '7°|IJS& 1 1 2 fi. v’J T AAA S I N t 7 X 7 

>7n-;7CKl, CK2CJ:ot77fU > 0 S O U T ^mAA^ 

o £ fZs y^X 77"V 7X7 7X7 h B51ZIZ, |^$^i'TAP3>Fn-70 
y<X 7 7V 7X77 7X77 1 1 1 52. S I NAAA U. B 

SOUT A LTt±iA1~^o 
[0 0 3 53 

&£. m4 lZ7Tsl£z®E&<V--mmt}t LX, X'-7AtD INZ7X777V 
77 A 077 W 1 1 2 IzMZ-flZ' W.&S y*y X r 1 1 3^<bDOUT£ LT 
tUt) L. XV TAAA S I N£. 7rfrb S OUT A LTtBAA^ £ X 

CLTUA IUS&1 14.11 6<7)SMC 2^T-ti 1 o w@5e. [H 

i&l 1 50SCNiiT« 1 ow@^. 7X7 77 V 7 7’7D77W1 1 2<DB> 
SCI. SC2^W'fAt 1 owl^ii^tL^o 
[0 0 3 6] 

HI 5 {i. [U 2 (Dtat)y^'y 7 7 1 2 <X>M$U<D— /*X'7?V7 
A A > U A'A / 1 2 1(2. y^A ^^ATJi-fP I N (t)U®3&frb<XX-7 At) 
DIN) t . y'J7 AAAIf -^-B S I N t . 77 h A— 7 7X7 7 (Shift 

D R) Ig-f-SFDR. y7l7n77ifCLKDR^AT)L. XVTXttit) 

BSOUTAtBAU £fzy^X7Xtat^P O^b, -?XX7°77t (El 8 7) 

M2) xmKZfotzx-x x\attz>o tat) bsouta >a<dvzx(db s i n 

Ty<t 7t\CD7 X7 7f x-ycof|^7)-b;K7)t^ AVM 
7OTD0 )z 7 frbtatlZ tl&o 7X7 77 V y 7°' 7 Uy 7°®^ 1 2 2 (2. rtgp 
®Bfrb<DX-7 D I N^A*t^r-73TDt. A- 7^=tBXD\t^r£: t:<D 
zLttzffV 3- y XX J t7 7’’)V'fht7 7°V 7 77 u y 7 tAt)ir& 7 n y 7 SrsT* 
CA. IE$sffiAST-Q<!:. 2*iO*A a 77u y 7 S C 1 . SC2<h. XVTX 
AA^T-S I N A. y'J TAtUA^T-S OUT A. V A y 1STRB A. A y h 

OtH^SB t£tft&A%l<X7X7 77V y 7°7U y 7°®^£ VZc&o i&aius&i 

2 4 (2. A^ htlJfiPIf-^^^AS B t SMC 2 £^(t. SB#'low7Al. S 
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MC 2rt ? h i g h U^OUCOt 7°7D -y 7°U$& 1 2 2 cD-t 7 h 

K-b7 ytZMfflW 7 do M®K1 26(1, 
T* b famine Zft-t'RB t SMC 2 RB^lowW SMC 2^ 

high 1^;K7> <h § , 74t>7'J y y? n 7 7°[UK- 1 2 2 <D 0 -b 7 b JfhT-R 
B £i£1M:LT*Offl;*j£§&gO K V -t 7 0SH2 4, 12 

611, STSE TB^'l o wV^iWti, £ 1 owP^tU 5jg 

TSMC2t 5M owKJVOt high £ S R 7 0 7 

7"7D7 7°7r1#j^ LtUv\ £ fz, 0g& 12 511, S C N 7f4 7"<D 

t I, If-f- CLK^4rt>7'J 7 7°7D 7 ^Uli^ 1220 

? n 7 £##&-*- £**£;£: £*l& 0 vH7^m2 3ll, *4^ >7 0 

7 77D 7 -7°®S§ 1 2 2 <DT-?itit)Q (^7l sfr&jj) b, 

>Py7 *12 1 O^7l/;^P0^A^l, -t- KffMODE^IOO 
tl, 74t>7'J 7 7°7 n 7 7°®K 1 2 2Or-7tiil]Q^D0UTi Lriti 
tJ U ^e- RISttM ODE ^f&3 1 75 <b § , > *'0 7 Je ^ > > y/ * 1 2 1 

0^7 Wbtb*P O^DOUT t LtUi^tio 
[0 0 3 7] 

11 5 tc^L^m^j7^7 ^ 7(Dmftvwfo*m}'t2>o t-^di 

Nti*4r*>7 0 7 7°7n-7»l 2 2t7 7f$H, DOUTi LTth/j $ 

tl&o 7 y^77-7s hB#, 7^t>7'j77°7D77TO(l, v'JT^A/l 

SIN^74ft77D77SCl, S C 2 KJ:oTf|jlJfl=P£*L&^7*-7 >-7" 
7 7f@m>7>u y'j r;vm^s ouT^ta/ii-^o ztz/*f?'sy')7s 
4r^>x7M*§\ 0^£*L&^T AP 3 > h U~y(D%m^O &tt\ B S I N £ 
BSOUTtLtaiM^o -t- FifMODEr^Il />£: 
^t>Vy/707'j7/7n77’F2 (0 8 #bs) DOUTt LTth/j $ 

^> Q 

[0 0 3 8] 

05 ^L*[I]]S§0«^!lb It, 7 ^— * Xt) D IN^/4ft>7'j 7 
7°7n-7»l 2 2 1311$ -fil^D OUT h CCtb^U y'JT^S I N 
^/^777^6y'J7;V{ii*S0UTi L'CttJ/l't' ■SlM-LTilV'o IOf 
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'k, 0S& 1 2 4 , 1 2 6(7) SMC 2$roT-« 1 o w®5e, 05S 1 2 50SCNST- 
111 owi^, ^^t>7'J)7”7n77”0S&l 2 2<7)D^ SCI, SC 2 
1 o w@^i 
[0 0 3 9] 

04, El 5 LfzXtJ^y 7 7 r c/>t#j&<7)£ 

A t)\£> i)'b<n\-ftT-9 D I N h, ftA tf 

> ^{U^f-ZDOUT^, raim&oAA ms^-oa^u m 

AA hftiJiMf#, «^)f i/cili Ltt 

«t v> 0 

[0 0 4 0] 

±fELfc«fc -9 ^Atl7'i'7 7 7, |U2 Ja* 7 7 7tf>li3d\ 7 7%f<Ds* y 

7 7<7)*ttWlA> I /0-fe;WCOV>t\ -tlV+J-'f A', A 7 h 5^T'I* *LT 
*0, A/^70|gfttt#CLA^o-C. ttJgUfcS^U IAOISit^KSA^ 
/:H"C, SCI, SC 2, SB, RB, SFDR, U P D D R#A> AA h A y h 
(Djgffitfftfrti&o 7-^ vmMcom^^MLx 

, *&*>; &mnm • smzn&o 

[0 0 4 1 ] 

H6fi> (EDA v AAA) (0«il7n-^| 

1-& 00 •?£*<> 

[0 0 4 2] 

EJ6^i3V*T, 774^20 lfi, p d b ««< 7) I AO -t ;KZ>gE1Hait1S# It 
, I AOffito I /0^"j 7 r ^otv^#-f:ilOge 

gfig'lf^^'a'ti’o 

[0 0 4 3] 

77A12 0 2 I1, ll7"O)^0-b;l/t4Xf 

itU, (X, YfltffO *#tf 0 

[0 0 4 4] 

7 r 4^2 o 3ii, i a a it, 1 / 07^7 
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7 7mt^rx v 

[0 0 4 5] 

7 r 4 ^ 2 0 6 fix T-^/n v-'|ff$R<h It, I X O 4z JU(7) p a a ^MMMI±m 
h * 7 h-eif^fEHi: A i / 

nv-mmt Ltd, LT, l/477hOi^ Sft& 

'll, KI§IC 0 7 AOtmMI.ik 

[0 0 4 6 ] 

774^2 0 714, ^§-fe;ix 0 kf— AlffKh LT, 

K^OgEg $ *l£# A -7 h&VV e-? <Dmm (IEt!nt£A . >C- ^ > A 

mmmm z^ts 0 

[0 0 4 7] 

-tub/)? 7 4Ai/04MWifR^ ■b^y'fy'yVwmmt It, A.0C ^fg-r 
/^*o*rnirAOfmi*fKi 0. X^SE'lS^«^^nWS£'lS$ttrv^ 0 
[0 0 4 8] 

t/7 7 hSS^R#aiM2 0 4 t(±, AAA 7 Hp-fiAO^i;- tiK7)@£I^ 
ffceA&o i:t)ffii:(l, 774^2 0 1, 2 0 2, 2 0 3 I /0-bAO@£ 
BfiulL 4r JWO •9' A X ^ r7 h L, ^§- A A. h A 7 h ( 

SCI, SC2, SC N^Off-^-SS^) fcov^T, PUff-t^OA AA 7 R Og£ 

mm (&mm t o* $ *> #*>) mw.% a 74^20 

5 umA-r&o 

[0 0 4 9] 

AAA y b J^fiAO^# X AKgfiS&^CT 2 0 8 774^2 0 6^ 

C>OAA / n A-'|f$^ 774^2 0 3 AC I/0-b^Or7 7r 

A ^2 0 7 AC££-tA>J A7A4/2 0 5 AC AAA 7 hO@£|H;ft 

^ PUfiA y Ht$&£IAf#U 7 74^2 0 5 7 f (:ov> 

ta aa 7 h t^»fic u ^isaaa y h *mmtz> 

I / O 4z )V\H<D y y 7 (mi 0 2 3) A > C°— AAAfffl^ A 

*ff^ S P I CE^Odll^v^^lx-^^AAI- 
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b if m (*? b')7b tifUL Mft m%} =i'r>b\ 7°u- 7ttMs - h\ X 
tsmmm o z<d*? 

u^y 3 >^Tit, -7 h xwixvmm o 

%> o 

[0 0 5 0] 

mmi/z ai/-y 3 >K-o\''rmv&z&iw?z> t. (±tmnxm 

2(7)|21i:io'<) $)%) I / 0 -fciWC&v^T, f/ Hit <7)0tl 

mzmmirz'-tyy r (Dfctl&ift-f CMOS 4 y;<- 7 7 lMJffiR 0 u 

t , Kw>iwic ds ^u m<v i /oxiviz^xm^z^m-th 

l^y-/^^tCM0S4 7 2M /- 1MC i n ^U -9"/* 

7 bmm7 3mm& 1 i n t d n t * i i n t ^ sei^#*c 

i n t * 1 i n t 2> i> <D t IT, vU^ya $&<D*y R'J^ 

o fit, JfXXy h@e^7 3 ZmWji-Z'Sy 7 r 7 1 bzsifrX'®. 
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